Abstract Pneumoperitoneum presenting as air under diaphragm on erect chest X-ray is usually a result of hollow viscous perforation but can be a result of many other diagnoses including necrotising enterocolitis and ruptured liver abscess. We report a case of colon cancer with liver metastases presenting as pneumoperitoneum. This was a result of infection of the metastases with Clostridium septicum with resultant rupture in to sub diaphragmatic space.
Background
Colorectal cancer accounted for 14 % of all cancer diagnoses in men and 12 % in women in England, in 2008. In 2008, there were approximately 18,000 new cases of colorectal cancer diagnosed in men and 14,600 in women. This is equivalent to an incidence of 57 new cases per 100,000 men and 37 per 100,000 women [1] . Colorectal cancer usually presents with symptoms due to the primary cancer causing either change in bowel habit or iron-deficiency anemia and weight loss depending on the side of the lesion [2] . They can also present as an emergency as obstruction or bleeding. Up to 25 % of these will have liver metastases at presentation and a further 30 % will develop liver metastases 2 years following diagnosis of a primary [3] . Pneumoperitoneum on erect chest X-ray in the emergency department warrants a prompt referral to surgery and usually results in exploratory laparoscopy/laparotomy with resultant mortality and morbidity.
Case Report
A 63-year-old fit and healthy male gardener presented with 15-day history of abdominal and right-sided pleuritic chest pain to the emergency department. He was pyrexial on presentation with tachycardia, tachypnea, and hypoxia. His blood test, sputum culture, and blood culture revealed the evidence of the tender right upper quadrant and right lower chest. An erect anteroposterior chest X-ray revealed gas under the right hemidiaphragm (Fig. 1) . He had evidence of acute renal failure and was resuscitated with fluids. As there was a lack of correlation between the history, examination findings, and X-ray findings, he underwent CT scan of the abdomen and pelvis. The CT scan showed thickening of the ascending colon in the region of the hepatic flexure (Fig. 2 ). There was a large mass in the liver occupying segments 4A, 4B, 5 and 8 of the liver. There was associated gas within and around this mass. This was continued with subdiaphragmatic gas; appearances suggested an infected metastases of an abscess which had ruptured, thus causing the pneumoperitoneum (Figs. 3 and 4). There were evidences of bilateral lung nodules in keeping with metastases ( Fig. 5 ). There was no evidence of hallow viscous perforation or infection. The patient was treated with intravenous antibiotics and active monitoring of observation and urine output.
He was discussed and subsequently transferred to the regional hepatobiliary unit for further care. He underwent colonoscopy which showed impassable circumferential tumor in the ascending colon. Biopsy from this lesion confirmed moderately differentiated adenocarcinoma. He had a further CT scan, which demonstrated a 12 cm×9 cm metastases, containing pockets of gas and widespread metastases involving all the segments of liver. He also had bilateral widespread pulmonary metastases and adrenal metastases. His abscess was treated conservatively, and he was discharged from the liver unit after 5 weeks. By this time he was very weak and required carer support at home. He was referred for palliative chemotherapy, but due to his poor performance status and presence of an active abscess in the liver, he was not fit for chemotherapy.
Investigations
Blood tests on the day of admission indicated a white cell count of 12.8, C-reactive protein of 317, and acute renal failure with urea of 18.7 and creatinine of 223. He had deranged clotting screen. The blood culture showed presence of Clostridium septicum, and sputum culture was growing Haemophilus influenzae.
Erect anteroposterior chest X-ray showed air under the right dome of diaphragm and the CT scan demonstrated the thickened ascending colon with liver metastases which was infected and perforated to subdiaphragmatic space. There was evidence of pulmonary metastases.
Treatment
The patient was treated with Intravenous antibiotics for a week and was discharged home with carer support and McMillan nurse input.
Outcome and Follow-Up
The patient was not suitable for resection of metastases to the extensive liver and lung involvement. His colon cancer was not symptomatic. He was followed up by the oncologist to reassess fitness for palliative surgery or chemotherapy.
Literature Review
Clostridium septicum is an anaerobic, spore-and gasforming gram-positive bacillus and can cause rapidly progressing sepsis [4] . It is associated more commonly with [4] [5] [6] . C. septicum is a ubiquitous organism in the environment, but there is no consensus whether it is a commensal in humans. It probably gains entry into portal blood stream via damaged colonic mucosa and multiplies rapidly in the presence of necrotic tissue [6] . There has been a reported association between malignancy and C. septicum infection [5] . There is a reported association between colonic malignancy and infection with C. septicum [4] .
Liver abscess due to C. septicum has been reported in patients with underlying liver disease [6] . It typically happens in a large metastasis which has become ischemic as a result leading to an ideal anaerobic environment for the growth of C. septicum. C. septicum liver abscess has also been reported following ligation of the hepatic artery with resultant liver necrosis [7] . Liver abscess frequently contains gas; however, rupture of the abscess with resultant gas in the subdiaphragmatic space is rare [7] [8] [9] . Abscess can rupture into intraperitoneal space, causing peritonitis and resulting in a high mortality [7, 8] . Primary hepatocellular carcinoma has also been reported to present as abscess following infection with a gas-forming organism Salmonella [10, 11] .
Hepatic metastases presenting as pneumoperitoneum have been reported in a patient with known colon cancer and hepatic metastases [12] where CT scan has diagnosed this as infected hepatic metastases rather than a perforated colonic cancer. Another case has been reported in a patient with previous pancreatic cancer who underwent exploratory laparotomy for presumptive diagnosis of bowel perforation when purulent fluid from the subdiaphragmatic region was found, with no evidence of perforation [13] .
Ours is the first case report of a colorectal liver metastasis presenting as pneumoperitoneum without previous history of cancer.
Learning Points
Primary and metastatic liver malignancies can occasionally present as liver abscess and even more rarely as pneumoperitoneum. They are associated with high mortality due to the nature of pathogenicity of C. septicum.
An awareness of this possibility and a high index of suspicion even in patients not known to have colonic cancer could help to avoid unnecessary exploratory laparotomy with associated morbidity.
